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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engincers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections, Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating enviromment of the structure.

It is important to note that the condition of a dsm depends on
numerous and constantly changing internal and external conditioms,
and 1is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood” for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The tesc flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: Warner Dam-Chautauqua Lake Outlet
Inventory No. N.Y. 750

STATE LOCATED: New York

COUNTY : Chautauqua

WATERSHED: Allegheny River

STREAM: Chadakoin River

DATE OF INSPECTION: May 21, 1980
See Vicinity Map and Topographic Map
Appendix G

ASSESSMENT

Examination of available documents and a visual inspection 3
of the dam did not reveal conditions which constitute an immediate
hazard to human life or property. However, the.dam has some
deficiencies which require further investigation and remedial action.

Using the Corps of Engineers screening criteria for review
of spillway adequacy, it has been determined that the dam would be
overtopped for all storms exceeding approximately 75 percent of
the PMF. The spillway is, therefore, considered to he "inadecuate".

A review of the structural -stability analysis performed by
the designer indicated calculated safety factors against sliding
to be less than recommended minimum value. A more detailed
analysis which was performed as a part of this Phase I investigation
produces a similar conclusion.

Therefore, it is recommended that within 6 months of
notification to the owner a detailed field investigation and
monitoring program be undertaken to determine the actual hydrostatic
uplift pressures along the base of the dam and that further detailed
structural stability analyses be performed using this information.

A warning system and evacuation plan should be developed and ﬂans‘
implemented within 3 months of notification to the owner. 3R
{

In addition, the maintenance program which presently exists
should be communicated to the dam operator for implementation ;
within 3 months of notification to the owner. 3
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Debris should be removed from the upstream face of the

dam as part of the routine maintenance program.

Finally, leakage along the south side of the south tainter
gate should be monitored on a daily basis with these observations

documented in the dam operator's log book. f:::\\
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
WARNER DAM
I.D. NO. N.Y. 750 ]
ALLEGHENY RIVER BASIN
CHAUTAUQUA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1

1.2

GENERAL
a. Authority

This Phase I Inspection Report was authorized by the
New York State Department of Environmental Conservation
by Contract No. D-201458. This study was performed in i
accordance with the terms of the above contract and the
Recommended Guidelines for Safety Inspection of Dams
prepared by the Department of Army, Office of the Chief
of Engineers to fulfill the requirements of the National
Dam Inspection Act, Public Law 92-327.

b. Purpose of Inspection
This inspection was conducted to obtain available data

concerning design and construction of the dam, to evaluate
that data, to visually inspect existing conditions at the
dam, to identify and evaiuate deficiencies and/or hazardous
conditions which, if present, may threaten life and
property of the residents downstream of the dam and to
recommend remedial measures to mitigate such deficiencies
and hazardous conditions.

DESCRIPTION OF PROJECT

a. Description of Dam

The Warner Dam is a reinforced concrete gravity dam with
three (3) tainter gates having a total clear span of 80
feet.

The dam is located approximately 60 feet downstream of a
former concrete gravity dam having the same structural
elevations and hydraulic capacity of the new dam. The
existing dam was intended by the designer to be a

-1-




"replacement in kind" type of project of the former

concrete dam.

Control of underseepage and potential scour downstream of
the dam is provided by steel sheet piling.

b. Location

The Warner Dam is located in the city of Jamestown, New
York on the Chadakoin River approximately 3.3 miles down-
stream of Chautauqua Lake and about 700 feet upstream from

the Main Street Bridge.

c. Size Classification

The dam has a maximum height of 11.5 feet above the
stream bed at elevation 1300.0. However, this structure
regulates the level of Chautauqua Lake, with its enormous
storage capacity of 236,000 acre-feet between the stream
bed and the top of the dam, and, therefore, is assianed

the large size classification.

d. Hazard Classification
The dam is classified a hich hazard structure due to the
number of homes, businesses and bridges along the down-

stream channel.

e. Ownership

The dam is owned by the New York State Department of
Environmental Conservation and operated by the city of
Jamestown, Board of Public Utilities. Mr. Arthur Olsen,
dam operator and superintendent of the city-owned

electrical generating plant was contacted as part of the
Phase I Inspection. Mr. Olsen's address is Board of Public
Utilities, City of Jamestown, New York, 14701 and his
telephone is 716-661-2309.

f. Purpose of Dam

The primary purpose of the dam is to maintain the level

of Chautauqua Lake for recreational and fishery resources

during low flow periods of the year, while ensuring that
-2-




minimum release (discharge) objectives are met for the
Chadakoin River to satisfy water quality management.

g. Design and Construction History

In 1976 a report was prepared by Konski Engineers of
Syracuse, New York entitled "Inspection and Analysis,
Warner Dam, Jamestown, N.Y." which evaluated the condition
of the former concrete gravity dam constructed in 1919.
Based on the finding of that report, it was decided to
replace the old concrete dam.

The firm of Erdman, Anthony, Associates was retained by

the New York State Department of Environment Conservation

to furnish professional services for assessing the
environmental impact of replacing the old dam, and preparing
detailed design documents and construction supervision of

the new dam.

The dam was constructed primarily in 1979 by Herbert F.
Darling, Contractors of Williamsville, New York and was

placed in operation on October 11, 1979.

h. Normal Operation Procedure

In order to meet the objectives of the dams purpose an
operation plan was developed by the New York State Depart-
ment of Environmental Conservation. Included in Appendix E
are two figures(No. 1 & No. 2) which depict the original
operation plan for the dam. This operation plan has

since been modified according to the operator and the
present objective as of May 21, 1980 is shown on Figure

No. 3 of Appendix E.

PERTINENT DATA

a. Drainage Area 187.2 sq.mi. :




S

. b. Discharge at Damsite (cfs)
Total spillway capacity at maximum pool elevation 6629

c. Elevation (ft. above MSL)
Steambed at centerline of dam and spillway crest 1300.00 i
r
E

Chautauqua Lake summer pool (also pool at dam) 1308.25 :
Top of dam and maximum design pool 1311.50 1
d. Storage (acre-feet) (Based on Corps of ?
Engineers study in 1965)
Chautaugua Lake at spillway crest ;
(Elevation 1300.0 ) 205,000 [
Chautauqua Lake summer pool 4
(Elevation 1308.25) 305,000 1
Chautauqua Lake at flood pool ;
(Elevation 1310.00) 325,000
Chautauqua Lake at Elevation 1317.32 441,000
(This corresponds to top of dam Elev.1311.5)

e. Reservoir Surface (acres) ;
(Based on Corps of Engineers Study - 1965)

Spillway crest (Elev. 1300.0) 8050
Design high water (Elev. 1310.0) 15,500
Top of dam (Elev. 1311.5) 15,750 \

|
f. Dam |
Type: Concrete gravity'- Tainter Gate Dam
Length: (ft.) 96.0
Height: (ft.) 11.5 :
Top Width: (ft.) 9.0 ;
Cutoff: Steel Sheet Piling -
Grout Curtain: None

g. Spillway

Length of Weir: 80 ft.
Crest Elevation: 1300.0
Gates: 3-Tainter Gates 26'8" each in width

-4- &
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The data referred to above and in Section 5 which was
obtained from the following publication of the Corps of

Engineers:

"Lake Chautauqua and Chadakoin River, Jamestown,

New York, Local Flood Protection, General Design
Memorandum, Vol. II - Appendices", U. S. Army Engineer
District - Pittsburgh, Corps of Engineers, dated

March 1965.
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SECTION 2: ENGINEERING DATA

2.1

GEOTECHNICAL DATA

a. General Geology
The dam on the Chautauqua Lake outlet (Chadakoin River)
is located at the south end of Chautauqua Lake in

Jamestown, New York.

This area lies within the Appalachian Uplands physiographic
province, characterized by steep-sloped hills rising to
elevations of 1600 feet or more and isolated by narrow
ravine-like valleys.

Bedrock in the region consists of Upper Devonian shales,
siltstones and sandstones which have been uplifted and
dissected, but are essentially flat-lying. No active
faults are known in the area. The city of Jamestown is
situated in a region classified as Zone 3 seismicity, as
shown on Figure No. 1 of the Recommended Guidelines for
Safety Inspection of Dams.

The southwestern portion of New York State was the scene
of repeated advances and recessions of continental ice
during the Wisconsinan Stage of the Pleistocene; glacial
till deposits on uplands in the Jamestown vicinity repre-
sent the terminal moraine of one such advance. Lowlands
comprise part of the Chautauqua Lake basin and the lake
itself is the remnant of a larger body created when ice
dammed the outlet. Following final ice retreat, present
and former meltwater channels were filled with granular
outwash material deposited by streams emanating from the
downwasting glacier.

b. Subsurface Conditions

The subsurface material reportedly encountered at the
dam site is composed of some 15 feet of random man-placed
£fill underlain by a dense sand and gravel. The bedrock
surface is on the order of 140 feet deep based on water
well logs from the surrounding area.

-G=-
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2.2

2.3

2.4

DESIGN RECORDS
The dam was designed by Erdman, Anthony, Associates of

Rochester, New York who prepared a "Environmental Assessment,
Warner Dam Replacement, City of Jamestown, New York" as well
as structural stability analysis, engineering drawings and
contract specification for the construction. Appendix F
contains the above referenced report while selected engi-
neering drawings are included in Appendix G. The structural
stability analysis performed by the designer is contained

in Appendix D. According to the designer, no formal hydro-
logic analysis was performed. Hydraulic analysis of the
tainter gate capacity was performed, the results of which
are contained as gate rating curves in Appendix C.

CONSTRUCTION RECORDS

Construction supervision was provided by both Erdman,
Anthony, Associates and New York State Department of
Environment Conservation, (NYSDEC). Fxtensive construction
documentation is available in the files of NYSDREC, at 50 Wolf
Road, Albany, New York. A Mr. Russell Wege of NYSDEC main-
tains the construction records and was contacted for

certain information as part of the Phase I Inspection.

OPERATION RECORDS

Detailed operation records are maintained by Mr. Arthur
Olsen of the Board of Public Utilities in Jamestown,
New York. These records include, at the least, a daily
observation of the stage: (lake level) at the U.S.G.S.
Gauging Station at Bemus Point, New York, and recording
of the pool elevation just upstream of the dam from a
staff gauge. 1In addition, flow or discharge is obtained
from the U.S.G.S. Gauging Station at Dow Street in the
village of Falconer which is downstream of the dam, as
well as which gate(s) is in operation and the total
height of the gate(s) opening.

-7-
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2.5 EVALUATION OF DATA
L The data presented in this report has been compiled from

information obtained from the city of Jamestown, the
files of the New York State Department of Environmental
E Conservation, the Corps of Engineers office in Pittsburgh,
Pennsylvania and the designer, Erdman, Anthony, Associates.
! The data reviewed is considered adequate and reliable.
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General ;
A visual inspection of the dam was conducted on May 21, 1930. '
The weather at the time of the inspection was cloudy and s
rainy. The pool elevation upstream of the dam was 1307.41

with the tailwater at elevation 1300.1.

b. Dam

On the date of inspection only the middle tainter ogate

was in operation and discharging an estimated 240 cfs. The
dam appeared to be in excellent condition. All concrete
surfaces were in excellent condition, all mechanical parts
appeared to be well lubricated and all gates were operated
using the primary electrically dr!ven motors.

No evidence of misalignment, structural cracking or seepage ]
were detected. A slight amount of leakage was occurring
along the south side of the southerly most tainter gate.

Debris had accumulated along the upstream face of the dam.

c. River Channel )
The river banks for a distance of about 40 feet upstream f
of the dam are reinforced with an anchored bulkhead using
steel sheet piling as the bulkhead wall and deadman. Up-
stream of the sheet piling the river bank is reinforced
with the concrete abutments from the former concrete gravity

{ dam. The concrete abutments were refaced and recapped.

| ‘This concrete section ends approximately 135 feet upstrean

; of the dam.

Downstream of the dam the anchored bulkhead system is utilized
for erosion protection and river bank stabilization for a
distance of 25 feet along the north bank to 50 feet along

the south bank.




[ )
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Downstream of the anchored bulkhead section, the north
river bank is reinforced with a rmasonry wall for a distance
of about 140 feet. This wall although, deteriorated,

appeared to be stable.

Downstream of the anchored bulkhead along the south river
bank, the bank has been provided with a laid-up stone
protection (or stone paving) on a slope of about 2 hori-
zontal to 1 vertical. This stone paving extends downstream,
beyond the bulkhead, a distance of about 50 feet.

Some 700 feet downstream of the dam is the first structure
which crosses the river. The structure, the Main Street
Bridge is masonry stone arch bridge. Water passes through
the two arches which span the river and based on the size
of the arches, the structure would significantly constrict
the flow during periods of large discharge.

EVALUATION

The visual inspection of this dam revealed that a slight
amount of debris has collected along the upstream face of

the dam.

Also, the dam operator had not been instructed on how to
operate the tainter gates using the mechanical back=-up
system.

Finally, leakage was occurring along the seal between the
concrete abutment and the south tainter gate.

-10-
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURE

4.1

PROCEDURE
The normal upstream pool and Chautauqua Lake level are
controlled by the operation of the gates for this dam.
Downstream flow, likewise is limited by the flow over the
spillway. At low flow, the elevation of the pool just
upstream of the dam matches that of Chautauqua Lake. Fow-
ever, due to head loss in the channel lketween the outlet
of Chautauqua Lake and the dam, the elevation between
Chautauqua Lake and the pool upstream of the dam varies
depending on the discharge through the tainter gates.
Based on historical records of the former dam the relation-
ships were established for lake levels up to elevation
1310.0.

All gates are exercised regularly on a random basis. The
dam operator maintains detailed records of which gate(s)
is in use and the corresponding discharge.

All gates are operated with individually controlled elec-
trically driven motors and each gate has a mechanical
back-up system. The mechanical system has a gear reduction
ratio of 2000:1 and can be operated using a battery
powered hand drill.

The initial operation plan for this dam required a minimum
release (discharge) rate of 60 cfs for the surmer-fall
period and 40 cfs for the winter-spring season. In addition,
it was determined in the Chautauqua Lake-Chadakoin River
Regulation Plan as prepared by the NYSDEC, that the water
needs for the Jamestown Municipal Power Plant (located up-
stream of the dam) could be satisfied by maintaining the

60 cfs flow during the summer months.

-11-
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MAINTENANCE OF DAM

The responsibility for maintaining the dam is, as near
as can be determined, the city of Jamestown. Since the
dam went into service in the fall of 1979 no maintenance

as yet has taken place.

A formal maintenance program exists for this structure and
is contained in the Operation Plan prepared by the NYSDEC.
However, the dam operator was not aware of any maintenance
program at the time of this investigation.

WARNING SYSTEM IN EFFECT

There is no warning system or evacuation plan in effect.
The dam is closely monitored and the gates operated in
accordance with the current operation plan during periods

of heavy runoff.

EVACUATION

The operation procedure for this structure is satisfactory
for periods when electrical power is available to operate
the gates. However, provisions should be made to have the
dam operator(s) knowledgeable in the operation of the gates
when electrical power outages occur. In addition, the dam
operator should be made aware of the existing maintenance
program and this program should be implemented to ensure
proper operation of all mechanical and electrical systems.

-12-
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SECTION 5: HYDROLOGY/HYDRAULIC

5.1

DRAINAGE AREA CHARACTERISTICS

The Chautauqua Lake/Chadekoin River Basin in which the dam
is located is situated in the southwestern portion of New
York State and is a tributary to the Allecheny River in

the Ohio River Basin. The entire drainage area encompasses
an area of 187.2 square miles. Of this total, the lake
area is 20.6 square miles, while the surrounding land area

contains 166.6 square miles.

Lake Chautauqua extends in a northwest, southeast direction
for the majority of its 18 mile drainage basin length.
Tributary inflow results from numerous small streams that
range from 3 to 8 miles in length which enter around the
lake periphery. The lake outflow occurs at its southeastern
éxtremity and is controlled by Warner Dam located approx-
imately 3.3 miles downstream on the Chadakoin River.

The area within the Lake Chautauqua Basin consists of
rounded intervalley ridges that rise gradually from graded
valley floors. The local ground relief varies from approx-
imately 200 to 400 feet, maximum relief is only about

550 feet between the normal level of the lake, elevation
1308 and the western basin divide in the Goose Creek
Headwaters, where an elevation of 1863 feet above sea

level is attained.

ANALYSIS CRITERIA

The hydrologic analysis of this dam was performed using
the Corps of Engineers HEC-1 computer program, Dam Safety
Version. The spillway design flood selected for analysis
was the PMF in accordance with the Recommended Guidelines
of the U. S. Army Corps of FEngineers.

A synthetic 6 hour unit hydrograph developed by U. S. Army
Corps of Engineers, Pittsburgh District was used to compute
the Probable Maximum Flood (PMF) hydrograph. The PMF

-]13-
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hydrograph was then routed through Chautaugqua Lake and
: Warner Dam by the "Modified Puls" flood routing procedure
. to obtain the outflow hydrograph. It was assumed that
all three tainter gates will be fully opened when the lake
level exceeds elevation 1310.0.

S

5.3 SPILLWAY CAPACITY
The Warner Dam spillway structure consists of three (3)

tainter gates, each being identical in size and each having
a length of 26'-8" for a total spillway lencth of 80 feet.
The elevation of the sill of the tainter gates is at 1300.
The elevation of the top of the upstream wall on both

ends of the dam is at 1311.5.

The spillway discharge rate is closely regulated for

lake elevations under 1310.0. The maximum release rates

at such elevations were taken from the Chautauqua Lake
Maximum Release Rate Curve for Warner Dam. At lake eleva-
tions above 1310.0 all three gates are assumed to be fully
opened and the corresponding spillway discharges were
computed as weir flow with a discharce coefficient of 3.4.
The discharges were adjusted to consider the effect of

the submergence of the crest due to high tailwater elevation.

The spillways do not have sufficient capacity for dis-
charging the peak outflow for the PMF but will pass one-half
the PMF. For the PMF, the peak inflow is 190,189 cfs and
the peak outflow is 8,740 cfs. For one-half the PMF,

i the peak inflow is 95,094 cfs and the peak outflow is

4,164 cfs. The computed spillway capacity for a water

i surface elevation at the top of the dam (elevation 1311.5)

is 6,629 cfs,

We note, the Pittsburgh District Corps of Engineer com-

: puted the inflow and outlfow for the Probable Maximum
Precipation. Their results indicate an inflow of 160,000

{ cfs and an outflow of 9700 cfs which reasonably matches
the results obtained from our analysis. The loss rates

-14-
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used by the Corps of Engineers was not published in their
report‘of 1965, as these values may account for the

difference in the two analyses.

RESERVOIR CAPACITY
The reservoir at normal pool impounded by this dam lies

primarily within the limits of Chautauqua Lake and the
existing channel of the Chadakoin River. The stage-

storage curve for Chautauqua Lake was developed by the
Pittsburgh District Corps of Engineers. The storage
capacity of the reservoir at normal pool elevation is
305,000 acre feet. Within the normal range of lake storage,
a one-foot change will accomodate about 1.3 inches of basin

runoff.

FLOODS OF RECORD

The maximum elevation for Chautauqua Lake occurred on
March 28, 1946 when the lake reached an elevation of
1311.8 above mean sea level. The highest known discharge

recorded at the U.S.G.S. Gauging Station in Falconer,
approximately 3 miles downstream of Warner Dam, was 2070
cfs on March 5, 1976.

OVERTOPPING POTENTIAL
The hydrologic analysis indicates that the dam has suffi-

cient spillway capacity to discharge one-half the PMF,
but does not have sufficient capacity to discharge the
full PMF. For the PMF peak outflow of 8740 cfs the wall

on both ends of the dam would be overtopped. For the peak
outflow from one-half the PMF, the computed water surface
elevation would be 2.45 feet below the elevation of the top
of the dam. The dam would be overtopped by all storm

events exceeding 75% of PMF. The elevation of ' the water
surface can not be evaluated for discharges in excess of
75% of the PMF because the channel walls are overtopped.

-15-




5.7 EVALUATION
The spillway capacity of this structure is sufficient to

discharge 75 percent of the PMF and is, therefore, judged

to be inadequate.

-16-
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SECTION 6: STRUCTURAL STABILITY

6.1

EVALUATION OF STRUCTURE
a. Visual Observations
The dam and reinforced river banks both upstream and down-

stream of the dam appeared to be in excellent condition

with no sign of instability.

b. Design and Construction Data

The firm of Efdman, Anthony, Associates provided the struc-
tural stability analysis performed as part of the design
phase for this structure. The structural stability analysis
considered both static and seismic loading conditions
{inertial force only) with the upstream pool at elevation
1311.0 and the downstream pool at elevation 1297.0. This
structural stability analysis indicated adequate safety
factors against overturning for both static and seismic
loading conditions. However, the computed sliding safety
factors of 1.56 for static loads and 1.38 for static and
seismic loads combined are both below the recommended
minimum value of 3.0 and 1.5, respectively. Furthermore,
this analysis was based on the assumption that the sheet
piling below the dam is '100 percent effective in reducing
hydrostatic uplift. Conversely, shear resistance along the
abutments was not taken in account.
Since this design analysis indicated safety factors against
sliding below the recommended minimum, a more detailed
structural stability analysis was performed as part of this
Phase I inspection.
The original design analysis followed by our critique
thereof; along with the additional stability analysis
which were performed in conjunction with this inspection,
are all included in Appendix D. Our analysis considered
only those loading conditions for normal winter pool
conditions. A structural stability analysis at 1/2 PMF
or PMF is not considered appropriate as all tainter gates
-17-




would be open and the forces on the dam would be less
than with the gates closed, as is the case in our analysis.

Our anaiysis indicates that under the condition of maximum
ice load the structure is stable, however, the factor of
safety against sliding is 2.30 which is below the minimum

recommended value of 3.0.

The sliding resistance computed assumed no shear resistance
due to the embedded sheet piling as this would only be
mobilized when the dam moves, which is considered failure.
In addition, the analysis assumed the sheet piling below
the spillway dam is completely ineffective and, therefore,
full hydrostatic uplift pressure is applied along the up-
stream face with the typical triangular distribution to

the downstream tailwater elevation.

An effective sheet pile cut-off wall would significantly
reduce the hydrostatic uplift pressures along the base of
the dam as can be demonstrated readily through construction
of a flow net. However, although this approach is valid

in designing a dam, it is not rational in our opinion

for a study of this nature to make an assumption regarding
its effectiveness unless it can be so determined through
actual field data.

Therefore, we recommend piezometers be installed and
monitored to determine the actual magnitude and distribution
of the hydrostatic uplift pressures below the dam and
additional structural stability analysis be performed.

c. Seismic Stability

The designer's seismic stability analysis was based on
criteria not presently recommended for a structure in
Seismic Zone 3. For this reason a seismic structural
stability analysis was performed as part of the Phase I
inspection. Our analysis was performed using the Zanger

~18~-
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. hydrodynamic pressure distribution which is similar to the

Westeréaard distribution recommended by the Corps of
Engineers guidelines. Our analysis indicates adequate
safety factors against sliding and overturning for the

combined seismic and static loads analyzed.
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SECTION 7: ASSLSSMEUT/RECOMMLCMDATIONS

7.1 ASSESSMENT

. a. Safety

The Phase I Inspection of the Warner Dam did not reveal

conditions which constitute an immediate hazard to human ,
life and property of the downstream residents.

From the available data the total spillway capacity is
capable of discharging 75 percent of the PMF without flow
overtopping the upstream reinforced river banks. This
spillway is, therefore, judged to be inadequate.

The structural stability analysis performed as part of
this investigation indicates the dam has safety factors
against sliding under maximum ice loading below that
recommended by the Corps of Engineers Guidelines.

Since the designer's structural stability computations
performed as part of the design phase indicates safety
factors below those recommended and our analysis indicates
potential stability problems, we recommend that field
investigations and monitoring be performed to determine
and monitor hydrostatic uplift pressures during the life
of the structure.

b. Adequacy of Information

The information reviewed for this Phase I inspection

is considered adequate.

c. Need for Additional Investigation

As discussed above, the structural stability analysis
i : indicates a potentially unstable condition under maximum

ice loading.

g ' Therefore, a field investigation and monitoring program
should be initiated within 6 months from the time of
notification to the owner to determine the actual magni-
tude and distribution of hydrostatic uplift pressures at

=20~




the base of the dam. From the results of this investi-

gation a detailed structural stability analysis should

be performed.

RECOMMENDED REMEDIAL MEASURE

1)

2)

3)

4)

5)

The revised stability analyses should be performed
within three months after installation of the
piezometers and whatever corrective measures may
be dictated by the results initiated as soon as
practical thereafter.

Develop and implement within 3 months, a warning
system, and an evacuation plan for downstream
residents in the event of large discharge. In
addition, the dam operator should be provided with
thorough instruction and the necessary equipment for
operation of the mechanical tainter gate hoisting

system.

The responsibility for providing routine and
preventive maintenance should be clearly established
and the appropriate parties notified and the main-
tenance program implemented within 3 months.

Remove debris from the upstream face of the dam
within 3 months.

Leakage through the seal along the south tainter
gate should be monitored on a daily basis and
documented in the daily log book maintained by
the dam operator so that it can be corrected if
it becomes worse.
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. . View of pin pedestal and
Continuation of photo attachment of tainter gate
above. View of downstream View of downstream channel arm to concrete pier.

face of dam. from dam.
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APPENDIX B

VISUAL INSPECTION CHECKLIST




THOMSEN ASSOCIATES

- CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Basic Data
a. General

Name of Dam JSorsrme Jan LT A L .. i
I.D. ¥ F_o- /e DEC. Dam No. __ A~~~
: River Basin P e ;v N
E Location: Town Tl e County _'A:.-- .. =
U.S.G.S. Quadrangle 7, ,.-~.. ~
: Stream Name ) 55 &~ . Jory o L e i
: Tributary of e s fos e 4
i Latitude (N) Y S Longitude (W) 25"
Type of Dam (opivrera a7 >y
Hazard Category -
Date(s) of Inspection —:
. Weather Conditions _ .., . .-
E ' Reservoir Level at Time of Inspection Y
E Tailwater Level at Time of Inspection fEn2 S T
b. 1Inspection Personnel ' T & o T o Toen L alien.
R RN A Y T R P

c. Persons Contacted (Including Address & Phone No.)

ﬁr e - i’.'r;.'- R 3 lgpae D . LA .:? -z iz
2 AL pd, S s S . NS Ty TP ase Tl - -
4
= 223

d. History:
Date Constructed ;779 - ,6-a Date(s) Réconstructed

DeSigner F/ 7‘;'/',".‘, A /Zv "’Z”'f’/"r' - /AZ')‘/; y7s ”2‘ /“/r -0 ‘/;,,) ./-'\’
7/ 7 .
.; Constructed by fecdor ¥ 5 LosrLnss AR N v o e
. Owner f/ ) - D Y A I A PR

i e. Seismic Zone =~ .. =
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THOMSEN ASSOCIATES L

1 CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS i 1
] Bt
!

[ SR

VISUAL INSPECTION CHECKLIST é

2) Embankment
a. Characteristics -
1] Embankment Material o™ ) i L 4

B nm e s

2) Cutoff Type

3) Impervious Core

4) Internal Drainage System

i Sy dmwy e Ay Sy

e

5) Miscellaneous

‘ b. Crest
L ) 1) Vertical Alignment Tl
] A é
2) Horizontal Alignment 2 A
j

3) Surface Cracks 5

4) Miscellaneous

C. Upstream Slope

) 1) Slope(Estimate) (V:H) Al £
2) Undesirable Growth or Debris, Animal Burrows

i { 3) Sloughing, Subsidence or Depressions
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da.

]
I THOMSEN ASSOCIATES
}

4)

5)

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

Slope Protection

Surface Cracks or Movement at Toe

Downstream Slope

1)
3)

3)

4)

5)

6)

7)

8)

Slope (Estimate - V:H) Zi/zf

Undesirable Growth or Debris, Animal Burrows

Sloughing, Subsidence or Depressions

Surface Cracks or Movement at Toe

Seepage

External Drainage System (Ditches, Trenches:; Blanket)

Condition Around OQOutlet Structure

Seepage Beyond Toe

Abutments~-Embankment Contact
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THOMSEN ASSOCIATES

CONSULTING GEOTECMNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

l) Erosion at Contact

j 2) Seepage Along Contract

! 3) Drainage System
a. Description of System 4y4.:a

b. Condition of System

¢. Discharge from Drainage System

4) Instrumentation (Mqﬂumentation/Surveys, Observatxon Wells, Weirs,
- Piezometers, Etc.) RN A R A




THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

Reservoir psrrra. o Do)

a. Slopes Yeve S 3e  As  pracSo  bool

b. Sedimentation A SeSpe- g - / A o o

oy ALy o o 7 2";/. A,

-~

c. Unusual Conditions Which Affect Dam —/ ... 2 .. Yo

4&‘4“ )j’ oA ‘L.;r ‘h‘lc,“l. L) 4{ [ ~ L f_{A,J r’/zu"ﬁ’f& L’I:Q‘J AT
Do 4 b AartAiTairnec ST lrat SrbDoue élcu.) 1206 . ©
Area Downstream of Dam

4. Downstream Hazard (No. of Homes, Highways, etc.) /,/-w« ihyse-

& ) P [y o . /‘ .
)y g T 7, a5 vy o g st PR PR

7

Seepage, Unusual Growth A=

Evidence of Movement Beyond Toe of Dam %uz

Condition of Downstream Channel (Govo. Bo. Vg Aoerion. .t

A ﬂ,d.w AR~ % e 4 /z)fﬂs//,/;—¥/éu .
7

Spillway(s) (Including Discharge Conveyance Channel)

=" 0]

General o by St T Damr g AR L de NE S e s
8T oA L mipcerbd By opcgrde  opees, (ie:
Aoz el-Forate ok o ul A /rff/-»n s T
Condition of Service Spillway &, -. ‘- —
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST
¢. Condition of Auxiliary Spillway Io7e

d. Condition of Discharge Conveyance Channel (7,,~. ‘uv

?.4?, /fv.— ZD;&);/' '“jl/:.no ~/ S%’;( ’.{rv Rrpvis s 76 £~ A

. R . Ve
st 0N sA) ¢/( A, 7ﬁ¢"/

8) Reservoir Drain/Outlet None
Type: Pipe Conduit Other
Material: Concrete Metal Other
Size: Length
Invert Elevations: Entrance Exit
Physical Condition (Describe): Unobservable
Material:
Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate Valve Uncontrolled
Operation: Operable Inoperable Other

Present Condition (Describe):

Additional Remarks and/or Observations:

{’/o %’A//AJ. r3 S, < 44»1
ra Lo
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eSSl e

9)

CEITIS AN 1ICAL £5NSINEL R S SET. . win T
Structural
a. Concrete Surfaces e, Gen #
b. Structural Cracking /Lé,.;g T
c. Movement - Horizontal & Vertical Alignment (Settlement)
/’é//s frspr o F
d. Junctions with Abutments or Embankments
o~ , %

L rez
e. Drains - Foundation, Joint, Face jAM»s
f. Water Passages, Conduits, Sluices Tt HAee oA L

e o0ty oty Dicsz.i-

f P

g.

Seepage or Leakage <é¢'-‘. AP ]/7 et zas,
>
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THOMSEN ASSOCIATES

! CONSULMNING CEDTECHNICAL ENGINEERS & GEOLOGISTS

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity

(£t.) (acres) (acre-£ft.)
1) Top of Dam i/t B <Y 0D
2) Design High Water e -
(Max.Design Pool) /3/p.0 (5 =2 D A2 o0
3) Auxé.;;:ty Spillway A -~
4) Pool Level with
Flashboards [/ A. » ]
5) Service Spillway ‘
Crest /202.2 Zinim A 2020 .
XM PPIE et 2/5/,4'4 Kt Pow 2/ .f‘/,vz.”.f;fwo La bz i
DISCHARGES
/ Volume
. (cfs)
1) Average Daily L 3vz " !
. 2) Spillway @ Maximum High Water(%pa/- B pp
3) Spillway @ Design High Water (/E’r'/ /3/-9-)> ~ 52
4) Spillway @ Auxiliary Spillway Crest Elevation A A |
5) Low Level Outlet A A 1
6) Total (of all facilities) @ Maximum H_igh Water L2 A
. 7) Maximum Known Flood 2070 % 1
: faech 5 1576
- St Ao & 7 :
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THOMSEN ASSOCIATES

CORSULTIRG GEOTECHNICAL ENGINEERS & GEOLOGISTS

OUTLET STRUCTURES/EMERGENCY DRAWDOWN FACILITIES: ,\/Qﬂ/zf
[
Type: Gate Sluice Conduit Penstock
Shape:
Size:

Elevations: Entrance Invert

Exit Invert

Tailrace Channel: Elevation

HYDROMETEROLOGICAL GAGES:

Type:

Location: T Arntrs Prssns ,4,,'- pe P

Records:
Date -

Max. Reading -

FLOOD WATER CONTROL SYSTEM:
Warning System: 1&4;45

Method of Controlled Releases (mechanisms):
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] THOMSEN ASSOCIATES
CONSULTING GEOTECHNITAL ENGINEERS & GEOLOG:ISTS
] CREST: B o] -, ELEVATION: /z ;.=
. Type: T fre (o e APt = Dmicte  Twniy e
; Width: <2 ! Length: 9
Spillover A PR B R L
Location -5/’"//au'4 Arcerd S L &G gt S A D e
’ /”’//// .S?ﬂ""";“' 0:// 4/'-,‘/(0’.‘ ctefeo pores
SPILLWAY:
PRINCIPAL EMERGENCY
/300 .00 Elevation %y:’
Type
2 L7 width
o
Type of Control
Uncontrolled
Controlled:
T e Gates Type
(Flashboards; gate)
. = Number
A 2687 Y%, o /5//, /4 Size/Length
'4&’” Invert Material

Anticipated Length
of operating service

Chute Length

_;zz; Sam)g

Eievn Pov  J300.0

Height Between Spillway Crest

& Approach Channel Invert
(Weir Flow)
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CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

: DRAINAGE AREA: L52 e .
7

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: fnﬂ/nn KM VX ol /J/ﬂ/ véﬂ" 7&/‘4/’/ 4/‘ '/a,'=Z /

v v

Terrain - Relief: 2 .. . foos ooty fow! o Sheg
- V4

Surface - Soil: /, Py 5/5700 = Lotns Doae < I £
£l 1/0 drrse rind hast Ao s

Runoff Potential (exi/stlng or lanned extensive alterations to

existing surface or subsurface conditions)

k ' uuf/ FRhon s/ 4 _//4.——,4.4/ jL/f:-m—

5‘54444 % Drcese ;z 74 .,ze/o LA Ao s

Potential Sedimentation problem areas (natural or man-made;
present or future)

/4.’!; s Aee- 37, 1;/"7_/4

Potential Backwater problem areas for levels at maximum storage
capacity including surcharge storage:

_é__é“_“gg/ A/",/a Love /s & Do Ehovar Boos ST
/e [[/ /‘4//5'" /4 2 ﬂ///,g/ A P D ke S O )
4 v 7
e fde  howe

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along
the Reservoir perimeter: b X

T Wy L

Location:

Elevation:
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o.LU
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lo.UV
Valv
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12,00
16,00
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oL,UU
1¢.0V
la.Vv
Veul
- IRV V)
14.0v
lo.0V
VbV

1v.
3459,
17‘9-
-1+ 3-8

140,
6Ylu,.
3409,
17¢9.

4 Veld
> Uetsy
) PARVEY
7 lo.v!
8 ledi
Y (TVEY)
iv Ve
1i Uewv
12 Qouv
14 V.uy
14 Vel
15 (VVIY)
io (VRVAV)
17 V,uv
is JeUU
ly V.U
2V JeUV
ot
CAd
IuCheo
AN
AC=p' 1
Laodd CU w
65,
32217,
Llol4,.
6017,
Ccro
10
InuCded
et
AC=r']

nJdud Cu +

130.
9455,
3227,
10‘4.

crs

CHo

Llhilned

Aiy

AC=c's
lddyo Ot n

o i AR A TR, A TR D

(VPR VV) Ueld 902, Levl VeV
JedvV V.00 3voo, 1.v? 6.VV
le4i Ue.bV lolod, 1.0’ 12.00
Loexl V.U 190189, lL.ul 18,00
v.ol VeOU 83v4o0, 1.0 O.uu
(VR VeV 3ivyuy, 1,006 6,00
YeVu VeVV 18530, le08 12,00
VeVUu V.0V 17295, L.u8 l1ls.uuU
Ve VU VeV 10137, 1.0y V.Vu
Veul Ve.VV 15050, 1,09 b.00
VeVu (IT) lduvib, 1,09 14.00
VeV V.0U 13107, 1.02 1e.00
VelU 0.0v 12224, 1.10 V.U0
VeV vaudl lUo40,. 1.10 1é.00
Vel v.Uv Y933, 1,10 18.v0
Ve0U 0.0v 026cs. 1.11 0.00
PLAN o=rnUGUR 24=hOUKR 72=t1JUR 10§
l9vleYy, 1370117, 6l3706,. Jobls,
93do, 33917, 2304%. 1v3ii,
0,895 16.19 21.86
173.85% 411.24 595,17
062400 151408. 21757*0
84173, 199v94, 200744,
RYURUoiAPH AL SITA 1 rOR PLAN 1, RIIO 1
1374, 5990, 733, 3030, 350384
Jullo ‘510. 20‘1. 24*0. 2162(
1500. 1405. 15110 1"23. 1141.
153. Tul, 053, oll. S71.
PEAR o=40UR 24=HOUR 12=nJUR IQ;
RS- D ETIN 271523, 10275, 7343, ;
1717, 179, 461, 2v7,
1.37 3. 24 4,3/
34075 32.20 111.03
13015, 32282, 435175,
194835, 39819, 53749.
HivuRuGraPH AT STA 1 FIr Puanv 1, RTIU 2
2748, 1193, 1407, 1215, 760764
0024, 5619, 5243, 4892, 45644
VLl 281v, 204}, 2440, 2282
Lbvo. 1405, 1311. 1223. 11414
PLAR o=HJUK 24=HUUK T2=ttOuR T
loeuTo, 55047, 32551, 13046, ;
2154, 1559. Yele 415,
2.74 b.438 .74
0Y.9d lod.51 222.91
21296, 04503, olldv,
330090 7’03’. ‘U? e
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0.1‘ ‘902.
Ve.oO 3oo0,
Usbu loldd.
ve.bv 19vldy.
VeV 85V40,
Veuu 3lyvy,
VI VIV] 18530,
V.00 17295,
V.uv 1ol137.
0.0V 15050.
O.Vv 14vib,
V.UV 14107,
- 0.uv 1222+,
J,uy 1{410.
VRNV lUo40,
V.UV 4933,
OQUU "&66.

o=ruUR
137017,
3497,
6,85
173,85
odZQU-
s4173,

RaPH AL STA
_ 593-
4810,
F 14ud,
TJul.

o=40UR
271523,
179,
1.31
34,78
13010,
153395,

2729¢.
3360Y.

24=h3UR
81376,
2304,
16.19
411,24
lo14vs.,
199u94,

1 FOR

733,
2o0¢1 .
1311,

055,

24=HOUR
lo275.
461.
3.24%
82,40
32282,
39419,

1 FOx

1407,
5243,
2041,
1311,

24=HUUK
32551.
92,
b.48
lo4,51
o4503,
790370

_ ; o gt

1./ Veuvu % V.00 V.00
l.u? - VIV 25 0.00 V.Vl
1.v7 12,uv b 0.0V V.UV
lev]l 1ld,u0 21 V.00 v.U0
1.0y o,LU 29 0,00 V.0V
leU8 12,00 30 (VI 0,00
l.u8 la., VU 31 V.u0 V.00
1.Uy V. Uy 32 0.00 0.00
1,09 b,V 33 V.00 0.00
1.9 1Z.00 34 0.00 U,00
1.0 1le,00 s 0.00 0.00
1.10 V.u0 3o 0.00 0.00
1.10 6,00 37 V.U 0,00
1.10 1c.0v 3b V.00 O.0u
1.10 1w.v0 39 0.00 V.00
1.11 0.00 4y 0.00 0.00
SUM 22,09 tie,.24
€ 561.)( 4b3.)¢(
72-n0UR ICTAL VOLUME
Jobls. Ss27vo.
1vi7, 165vu.
21.86 28.99
555.17 736.20
217874, 288943,
20574%. 3504048,
PLAN 1, RTIIO 1
3035. 35038; 17009- 6362.
2440, 228%. 2149, 19867,
1223, 1141. 1005, ¥yyd.
oll. 571. S532. 447,
12=-nJUR LUTAL VOLumME
73¢3. 116541,
2Vv7. 3300,
4,31 S.au
111.03 147,25
43575, 57759,
5374%. 712u2,
PLAN 1, RTIU 2
7215. 76070, 34014, 12764,
4892, 4564, 4459, 3973,
2440, 2282, 21429, 1987.
1223, 1141, 1005, 993,
T2=00UR TUTAL VOLuUME
liv40, 233082,
415, 6blu,
8.74 11.59
222.07 294.50
O"l)\)o llbb’dc
107

142503-

V.00 1u24,
0.00 6554,
0.00 ellb,
0.0v 5765,
V.00 5323,
0.00 43017,
0.v0 40634,
0.00 4324,
0.00 “03‘.
0.00 3764,
0.00 3512,
0.00 32717,
0.00 3057,
0.00 2853,
0.00 2602,
V.00 24383,
0.00 2317,
3,85 S84034,

90.)(16538.11)

37017,
1854,
$217.
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1414,
3707,
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1/4.
vo47/,
434,
L4102

209,
10371,
5lud,.
2594,

219,
13sdo0.
6vlo.
3%590

34Y.
17495
vso47.
LEPE

MiurRvuaArd AT STA 1 FUx PLAG 1, RIlU 3
lo3, 3430, 1491, ITE RN J094, YoUY4d, .
dubd, 15¢0, luda, 0554, blld. 5705,
403, 304, 3014, 3277. 3057, 2853,
2V17, 1802, 1750, losd. 1529, laco.
PEAN o=rnUUR 24=rU0uUN 72=nuur TUTALY
Ceo IoUY4, 688UY, 4J08b, 18397,
Cao 2e93, 19449, 1152, 514, 1
Laliles . 3.42 .10 V.93 1
A o.94 205.64 277.5%
AC=¥FI . 34120, s50701%, 108937,
1d0Us Cu m 420b0. 99517, 1349372,
HiurJIGRAPH AT SIA 1 FIrR PLAW 1, R110 4
i95,. 4122, 1769, 2400, lv91i3. 114113, i
Yood,. YUz, 429, 1864, 1335, 6846, ]
48 ti. +517. 4214, 3332, 3voy,. 3423, ‘
2421, 22506, 21017, 1906, 1834, 1712.
PEAN 6=HOUR 24=d0UR 72=a3UR IUTAL
Cro 1la24lo. 3257V 48925, 21y09,
C"b J".’l. 13380 1353. O‘Zo
M 104,33 240,11 333.10 :
AC=r( 40944, o845, 130724, {
THOUS CU 50504, 119456, 101246. ]
|
dYJRuGRAPH AT OIA 1 Fuk PLaN 1, RIIU S
2bV, S4Yo0, 2306, 2933, 14550, 152151,
12909, 12045, 11¢38. 10456, 9743, 9128. i
049d, oUZl2. S6lv, S243. 4892, 3504. i
32217, 301l. 26810, 20621, 23t0. 228%¢. 1
PrLAN 6=HUUR £L4=~HUUR T2=HLUK TUTAL
CFs 152151. 110094, v51ul, 29292, ;
(TR 4300, Jlle. 1343, 629,
MM 139%.11 329,93 444.13
AC=F1L 54592, 129140, 174299,
IdJJd> Cu A 67338, 159275, 214995,
AYurJGrAPH AT STA 1 FOR PLAwW 1, KTWT o
320, og/Ve. 2984, Jobo, 181dd. 19016y,
lol137. 45920, 14048, 131v7., 12229, 11410,
oJ0d, 13446, Tuead, 6554, 6115, $705.
403‘50 -"Io”. Jbl" 31770 ’us’. 2853‘
PLAK b=HUUK 24=n0Un 712=nJuR Tul Al
crs 19vlov. 1370i1. 8l370, Joold,
Cnd S350, 3691, 2304, 1vit,
LoCHES 6,89 10,17 Y ~
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givRoLaArd AL STA 1 FUxk PLAN )1, RILlU 3
b . 1191, lo3l. Y094, YoUuUY4,. . L VLPXN 15955, 94648,
. 1ul4, 0554, 6115, 570Uy, $3<3. 4907, ‘4034,
o 3old, 32717, 3u57, 2853, 20bl. 2483, 2317,
£ 1750, lo3ic. 1529, 14¢0, 1331. 1242, 1159,
3 PLAN o~=rHJUR 24=HUUR 72=nuue TOUTAL vOLUME
E 950v4, 68809, 4Jo08b, 18307, 291353,
F 3.42 B.10 1v.93 14,49 ;
80,94 205.04 277.5% Joo.l3 ‘
. 34120, 30701%, 108937, 144474, ;
420b0, 99547, 134372, 176204. ,
i
f!DﬂJGRAPd Al SIA 1 FIR PLAN 1, R110 4
K. 1789, 2200, 1v913, 114113, 510217, 19145, 11122,
B . 8429, 7864, 7338. 6846, o30b. 5960, 5501,
. 4214, 3332, 3b0Y,. 3423, 3ivs. 2980, 2780, 1
. 2107, 1906, 1834, 1712. 1597, 149y, 1390, 3
E  PoAN o=HOUR 24=d0UR 72=nJ3UR IUTAL VOLUME
lallo. 32570, 48825, 21v09, 349023,
104,33 240.1717 333.10 441,76 ‘
4UY44. Y0845, 130724, 173307,
50304, 119456, 10l12406. 213015,
wRuuRkAPn AT SIA 1 Fuk PuanN 1, RIIU 5
. L300, 2933, 14550, 152151. 68U37, 25527, 14829,
o lic30, ivdse, 9743, 9128, 8517, 1941, 7414,
4 So6lz, 5243, duY2. 4504. 425y, 39173, 3707,
401V, 2021, 2140, 2284. 2129, 1987, 1854,
PLAn 6=HUUK £4+4=HUUR 72=H0UN TLUTAL VOLUME
52151 . 110094, o51ul. 292v2. 4o6lb4,
430d, J31le. 1343, d29. 13200,
3 5.48 12.95 17.49 23.19
139.11 329,v3 444,13 589.01
54592. 129120, 174299, 231156,
67338, 159275, 214995, 285126,
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URUGRAPH AT STIA 1 FOR PLAN 1, KTLC o i
2982, Jobo, 18144, 1901y, 8Yv4ob, 31909, 18536,
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3vis. 32717, 3u51/. 2853, 2602, 2483, 23117,
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< JuTrLuw
93/, 923, 920, $21. yi7. 937. 1239,
( 1500. 1556. "\’lo 1"2. 1934. 194’. lg*,.
195¢. 1940, 1942, 1934, 1920, 1910. 1905, .
1531. 1635. 161,- 1003. 1750. 1765. llbu.
< STUR
3uado7.  3ualldy.  3u4udy.  3udU/l.  303944. 304508, 314302,
Py 334700, 330431, 33svuiy, 330533, 336924, 337219, 337426,
3375vo0.  3373ob.  337117. s3093s.  335b54.  330330. 335969, )
334240, 333729, 333200.  33zobe.  332111. 331541. 330504,
® STAGE i
(1 3 Vv V0 0.V 0.0 0.0 0.0]
° 0.u Vev 0.9 0.0 0.0 G.0 0.0
uoo 0-0 UQU Uo\) U.() 0.0 0'0
0.0 0.v 0.V V.0 0.0 0.0 0.0]
o PLAR 6=HOUR ¢ i ==0i i4=auldr 10}
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IuCies 0.10 0.39 1.10
l’““ 2.‘*7 9.57 ‘90‘5
InJus Cu o 1190, 4779, 14¢57.

MAALMUMA STIRAGE = 33Tvv4,

STATLUW 2, FUAN 1, «
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0 0.00uU V.00V
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EFEEREFEEE ¥XFFEXFERX
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10 1
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1750, 1734, 1714, 1695,
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378475,
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4164,
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91,
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91,
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376905.
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24=d0UR

307972,
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396705,
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3s5vl.

3330v6.
390270,
396210,
387704,
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A

AC=¢ [
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02,30
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CULTELOS

33, 94y, ¥o5, 1007, lbia, 2454, 2752, 2863,
5' .’071. 3113. 31‘.2. 3100. 31‘:. 3199. 3209.
15, 3211, 3203, 3193, 3150, 310, 3149, 3130,
de 3U40. 3015. 2950. 1961. 2953. 2904. 2814.
] STUK
T 3049679, 305157. 3004338, 326851. 3531 +1. 303454, 367065,
3. 374004, 375162, 370124, 376905, 3775117. 3779175, 378291,
§v . 375340, 378090, 37717617, 377359, 37007v. 376334, 37573v.
1. 374815, 371991, 371131, 370242, an9327. 3o83%0, 3o7434.
STLGE
,Ved 0.0 u.0 .0 0.0 C.0 0.0
0.0 v, V.0 O.v 0.0 0.0 0.0
O.v 0.0 0.0 0.0 0.0 0,0 0.0
0.0 v,0 0.0 VeV V.V C.0 0.0
PEAK 6=rHIJUR 24=-HIUR 72-d0UK TUTAL VOLJaE
3217. 32106. 3214. 3196, 106370,
I 1. 91. 91. 90, Jvlz.
O.10 0.64 1.91 S.29
4,05 16.24 48,45 134,40
1595, 6375, 190117, 952745.
1907, 7864, 23457, 650o0l.,
MAX1MUM STORAGE = 378533, !
STATIOw 2, PLAN 1, RILD 3
JUTFLOw»
903, 974, 1242. 1816. 2832. 3233, 33175,
371748, 33zvl. 3984, 4056, 4111. 4138, 4156,
4144, 4124, 4094%. 4051, 4002, 3Y49, 3890,
3623, 3502, 3532, 3501, 3409, 3430, 3402,
4 STUR
e 305418, 305703, 307972, 333096. 3060063, 379058, 383673,
B 3920817, 3v4152, 39y3341. 396276, 3s69s7. 397493, 397817,
. 337598, 397¢3¢. 3vo7n05. 396210, 395541, 394885, 394132,
. 39v0649, 389749, 388770, 387702, 350720, 335646, 38454606,
STAGE a
V.0 0.0 0,0 0.0 0.0 0.0 0.0
(V) V.0 0.0 0.0 6.0 0.0 0.0 ;
0.0 0.0 Q.0 0.0 _ _ 0.0 . __ 0.0 0.9 - .- -—4
0.0 0.0 0.0 0.0 0.V 0.0 0.0
} PEAK 6=HOUR 24=~HOUR 72=d0UR TOTAL VOLUME
k 4104, 4164, 4159, 4113, 130lvo,.
. 1ls, 118, 1138, 116, 3006,
0,21 O.83 2,46 0,48
5,20 21.902 02,30 164.4
2005, 8249, 2447 2. 64545,
2541, 1017>. 30186, 19615,
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4445,
5291,
4aVo,
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e o o o
CcCocC
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0b73,

304070,
430311,
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o s ¢ o
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CHS
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CU ™
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NCHed
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MAKLMUM STURAGE = 3979y

SIATI

917,
as75,
Slo3,
4502,

3uSeol,
$4i0ve42,
$1l4%05,
405009,

CCoCo

o CoO

PEAK 6
S2v7.,
147.

Jiv
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41
4l
4V

=-HJUR
5204.
147.
0.2¢6
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2581,
3143,

2, PuAwN 1'

GUTFLUw

9v2, 1vl117,
49138. 3ud4.
5131, Suvld.
4508, 4439,

SIUR
6309, 3v39107.
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1423, 403149,

cCccCo
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24=HOUR 72
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147,
1.93
26.26
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12719. 3

MAXLMUM STIORAGE = 41571

STATI

1004,
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703b,
0451.

300700,
445040,
450420,
430&970

Fran ]
Judle.
2vi,

IN

30
44
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0.4

2' PLAN 1,

OQUTKFLOw
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6891, b6Jbu.
70040 o9b2.
6372. 0290.

STUR
1581, 311370,
7031, 448022,
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5064, 433182,

STAGE

OO CCm
COOC O
CoOoC o

CcCoOoOCC

24=HOUR 12
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1.41
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wTlJ 4
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4371,
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MAKLMUM STURAGE = 337983,
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VUTFLuUw
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f STAGE
i 0.0 0.0 0.9 0.0 0.0 0.0 0.0
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bV 0.0 0.0 0.0 0.0 V.0 0.0 0.0
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PEARN 6=HJIUR 24-HOUR 72=-HUlk TCTAL vULuME
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bo 1004, 1030, 1147. 2393, 4523, 5829, 6254.
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b V.0 V.0 0.0 0.0 0.0 0.0 0.0
0.0 000 0.9 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0,0 0.0
0.0 U.O U.o 0.0 0.0 0.0 0.0
FeEAn 6=hHJuRr 24=HUUR 72=HOUR TUTAL VOLuweE
FIuvYl. 709V, 7083, Tvds, PYYRET DS
MOFARLAND ; JOHNSON ENSWNESRS, NG uRIII 281,50 Y N
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QUTELUw
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8242, dllo, 3ubY. 79171, Ta73. 71773, 7071,
SIUR

3vdludg, 304497, 305719, 307065, 308793, 313045, 364310,
409037, 474172, . +17300. 480900, 483527, 485585, 4671383,
4pY0Y0, 4oY5V2, +b%04 1. 488339, 487411, 480279, 484963,
475190, 470203, 474115, 471943, 469098, 4573389, 465025,

STAGE
0.V V.0 Vel Vel Ve 0,0 0.0
0.0 O,v V.0 0,0 0.0 0.0 0.0
_ V.0 (VY] VeV Vel V.0 VeV 0.0
VeV 0.0 VeV V.0 0.0 O,V 0.0
PEAR o*HOUR 24=H0UR 72=4JUR TOTA
CFS 874V, 8738, 8731. 8b0l. :
Cius 247, 2417. 247, 245,
1uCueEs 0.43 1.74 .17
rid 11004 44.13 131.32
AC=¢ [ 4333, 17317, 51538,
rfadud CU A 53‘350 21300. 63571.
MAAIMUM STORAGE = 489090,
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3510, 14049, dlolo. 110473,
4337, 17329, S515u8l. 136207,
MAALMUM STIRAGE = 451o044d.
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OUTFLOw
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73971, Ts73. 1773, 1071. 71566, 7404V, 7352.
: SIJR
1307065, 308793, 313045, 364310, 43u3+0, 456004, 464806,
f4809%00., 483527, 4855385, 487183, 458359, 489147, 489531,
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;4719&3. 469698, 467389, 465025. 462614, 460164, 457682,
STAGE
Ved Vel 0.0 0.0 V.0 0.0 0.0
U,V 0.0 V.0 0.0 0.0 0.0 0.V
U0 V.0 ") 0.0 0.0 0.0 0.0
V.0 0.0 U.V 0.0 0.0 0.0 0.0
RAK p=rdUR 24=HOUR 72=14JUR TOTAL VOLUME
o, 8733, 8731, 8ool. 274200,
7. 247, 247, 245, 1764,
: 0.‘*3 1.74 :.1‘[ 1306(‘
11,94 44,13 131,32 346.40
4333, 17317, 51534, 135907,
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MAALMUM STORAGE = 439090,
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OPEKATION STAlLLua AREA PLAN  RA1L0 1 RaTIV0 2 RATLY 3 KkATIO 4
VelD Oeal 0.50 0.60

HYORIGRAPH AL 1 lel.00 ‘1 38030, 10070, 95094, 114113,
( 4v4.33) C1077.11)C 2154.22)(C 2692.77)( 3231.33)¢(

RIUTZD I Y] 187.vv 1 1955, 3217, 4164. 51207,
( 404,33) N § 35.30)( Y1.09)C 117.92)(C 147.44)¢(
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W UF renldu) SUMMAKY FOK MULLLPLE PLAN=KATIU ECONUMIC COMPUTATIONS

b L CUbLC FEET PEx SECUWD (CuBLC METERS PER SECunD)
AREA LH SYUAKE MILES (SQUAKE RILIMELERS)

RATIOS APPLIED TU FLOwS
WO RALTLC 1 RaTIO 2 RATIJ 3 KATIO 4 RATIV S KALLO 6
Vad0 0eal V.50 V.60 O.20 1.00

1 Joi3e, 10070, 950694, 1141313, 152151, 190189,
B 1077.11{( 2154.24)( 2692.77)( 3231.33)¢( 4308.44)( 5385.95)¢(
| 1955, 3217, 4164, 5207, 7091, 8740,
N § 3%.30)( 91,0930 117.92)(C 147.44)¢( 200,79)( 247.50)¢(




APPENDIX D

STRUCTURAL STABILITY ANALYSIS

A. Erdman, Anthony, Associates Analysis
B. Review by Thomsen Associates

C. Thomsen Associates Analysis




ERDMAN, ANTHONY, ASSOCIATES

MEMORANDUM

From: K. Ketchek
To: E. C. Tonias
Date: 15 September 1980
Re: DESIGN WARNER DAM FOUNDATION
The foundation design against water percolation through the subsoil of 5
the dam was performed on the basis of Art. 59 (pages 502-505, 1954) "Soil
Mechanics in Engineering Practice" by K. Terzaghi and R. Peck. The
weighted creep ratio Cw is expressed by the equation (59.2)

W h |

Four borings (B-1, B-2, No. 3, and No. 4) reveal, that below the elevation
of the dam bottom (1291.5) the soil consists predominately of dense sand
and gravel, with traces of clay and silt.

Table 27 of the above mentioned reference recommends a value of C_, for

coarse sand and fine gravel, between 4 and 5 (used vg 4.5). In ollr calculation
1/3 B + t was estimated as 68.0' (page 3 of Structural Calculations).

The maximum head h = 14', which yields

. _ 68 _
design Cw ol v 4,85 4,50

The actual value of (1/3) B + t, after some modifications during the final

design, equals 49/3 + 58'-6" = 74.33' which gives
_ 74.83
actual Cw =1 5.35

Additionally, the old dam foundation was taken into consideration. The
old dam, located just 60' upstream with the same head, had one timber sheet
piling with unspecified length and composed of three 2" planks. Due to the
denseness of the soils, length could not be more than 15'., Accordingly,

B/3 + t of the old dam equals 4> + (2XI5 + 7.5 +4 +2) = 58'; C, = 39

= 4,14. This dam was built in 1913 and was in operation until 1978 (65 years).

On the basis of this comparison, using a more conservative approach, we
increased our design of Cw to 4.85 which, with the further final design
modification, became 5.35. We consider this value safe against damage due to
water percoiation.
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

T S AT AT MR R

Review of Structural Stability Analysis
Performed by Erdman, Anthony, Associates

Qo 4
i

The case analyzed by the designer is a high water condition
with the upstream pool at Elevation 1311.0 and the tailwater at
Elevation 1297.0. The gates are assumed closed and the sheet
piling is assumed to be 100 percent effective in preventing
underseepage and reducing hydrostatic uplift pressure.

[ae——_

The method used in evaluating underseepage control is
based on empirical rules discussed in Terzaghi & Peck,
: Soil Mechanics in Engineering Practice, Article 63, pp. 615-
618, 2nd Edition.

The fundamental assumption that the sheet piles are 100
percent effective results in an increased cross-sectional
length of the dam thereby decreasing the hydraulic gradient
and uplift pressure along the base of the dam.

From a design standpoint the above fundamental assumption
is a reasonable approach. The following errors were noted
in the stability analysis:

A. Sheet 10, Subsheet 4.

The weight of the concrete (214 kips) used in the
additional vertical force computed for sliding

, stability is already included in the calculations

. from Sheet 9, Subsheet 3. (See Weight of Dam(2)
near bottom of Subsheet 3). The correct additional
vertical forces should read -99 kips rather than
+115 kips, therefore, the resulting sliding S.F.
should be 1.28 not 1.56.

B. Sheet 11, Subsheet 5

The computation of the total sum of moments
acting on the dam between pt. B and pt. E is in-
correct. This moment included the weight of
the concrete between pt. E and point G (See
: Weight of Dam (2) and resulting moment near
i bottom of Subsheet 3). The correct total sum
' of moments should be reduced by 1350.0 kip-ft.
) This correction effects the calculated eccentricity,
! foundation pressure and internal stress.




-
3

atla oo oa e g o e

P fpuinny

W mcmars

[P

We further note the Check for Seismic Stability on
Sheet 12, Subsheet 6 used a seismic coefficient of 0.04. The
Corps of Engineer Guidelines requires a seismic coefficient
of 0.1 for structures in Seismic Zone 3. In addition, no
hydrodynamic force and resulting moment were included in the
computations for sliding and overturning safety factors,
respectively. The difference in the seismic coefficient used
and that recommended as well as the omission of the hydrodynamic
force results in a significantly lower sliding safety factor.

The selected friction factor for sliding (0.40) is
conservative and the analysis is based on the conventional
2 dimensional appproach. The influence of additional sliding
resistance between the abutments and soil was not considered
as indicated on the bottom of subsheet 1.

Since the stability analysis was limited in scope, assumed
completely effective sheet piling, and contained errors/omissions;
a structural stability analysis was performed as part of the
Phase I inspection. This following structural stability
analysis is based on what we believe is the critical case-~-
that being maximum ice loading with and without seismic loads
and includes the effects of sidewall shear friction (i.e.

3 dimensional analysis).
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Dam Mo, ‘164 (Jwrne* Dan)
"Clty of Janestown R
Councy of Chautauqua . "

Jr. Riohard Durita

Blauvelt Dazineering Company

79 ladicon Avenus

Yew Yori, Leu Iork 10016

L ST U 3-&,_»&..

Dauxr Sirs IR RENE:

4 ..
. L Y

2y en
[ NEN

Ostober 30, ;959

‘As per your teclephona request, a search was made of

) oy rovords oondasraing the aboVQ roferenoed den,

2. Please be adviged tﬁat the dnta and 1nforuatioa in our
files psrtalinine to tha strusturs are antiquated, dating

"back to the ysars 1912 throuzh 1918,

lowever, some of the

inforaation as listed below may be qf halp to you, to wit:

1. The original struoture was bﬁilt in or about the
year 1840, It was extensively roepaired or reconstruoted
‘during the subsequent years sinoce tlen, -

2, The ownorship of tho dan durzng tha yaar 1919 waa

vastod in so organization known ag ths "dWarner Daa Assoclation®

whicih conzisted of six or soven conterns that owned water

rights in Chadakoin River.

3. During thoe year 1913, tho Superintendsat of Fudblle
Works wasz authorized by an ast of tha Lsgzislatura (under

Chaptor 758, of the laws of 1913) to

", eeodaliza Chadakoln

Biver, known also as Chautauqua Lake Outlet, to be dredzsd or
otherwiss iuproved betwoen such points at or near the City of
-Jamestown ag the Superiatendsnt may deterains in such manner
-8 Will roliave the high wator conditions at and near gush

city, cubjeot to the approval of tho Canal Bozrd.

Sush work

shall bae aodomplished pursuant to plans and speoifications to
ba furnished by the State Enginser and SUrveyoriecececss"

b, A nezorandum in tho record states that "Warner Daa
was replaced by the State with a now Tainter Gate Daa, under
Chapter 758 of the Lang of 1913,"




Hir. Rishard Burke 2w Oatober 30, 1559

S« Cubsoguent correspoanienss soncerning the Varner
Daa frou Frank He. Willians, State Enginser, to Georss B,
Pratt, Cormigaloner, Conservatloa Comuiusion, dated
January 14, 1918, states that Y,...thic dam is baing
resonstruoted and othar imzprovczments rads by the State of
Hew York undsr Chapter 181 of the lawa of 1917, along
Chnadakoin iiver." Upon research of tha said ohapter, the
oaly mention is in the Section for the Geanoral Fund, wherein
it i sgtatod that an appropriation was uade to the .
g?partaent of Publioc Works for the dredsing of ths Chadakoin

Valre : T e )

" In view of the réregbing. it 18 evident that the State
of llew York was involved in the uarancr Dan.

_ Since our records are lnoconplste conserning the structurs,
wa suggsest that you: coimunicate with lir. Horann W, ilrapf,
Razlonal Direstor of Transportation, iiaw York State Daspartzent
of Transportation, 13 Wayeide Court, Buffalo, MNew York 14223,
(Tolephone 1-507-842.5:432), who may bLs adle to furnish you

Nith additional and mors recent data whish we do not have.

e Tes . - . " . PPN .
REAR AN S . . . . . voed .

' Very truly yours,

e T HAclovlosymwilast s L0 . -
A 1"."'-'.-'., Lo ow TS TS kel S T B DU e
SRAE i A TR Pl FUase 9'8. V. HO'JRIG:‘GI
p i m aee wet e .n oo, #OTing Deputy Chlef Englneer
~ e A e 3N T ;.' Nl i [ . , . . . E
AP A ERAE G TS ARDR R B ¥ 'By'i e S P A i
BEERNY sLafhTant o8 oA oor SV LN sk tena ot st o e
FLOLE LA LOndalIln alysd.
2o Tradngg Thes weaw D07
13 -

WOPSEI RN MGTulULisd Ny s T ) L.
Gy ol AL Dronw o) 1 Ae We Hoon e
i wt Lyt s Ag8%e Daputy Chief Engineer

- . .
e gy oY
Vet L LU .

vty e tUm on

AR A A :. PRI o WA .
RCOK/JEZP/10 .~ [ upian_ =i Lig ol 1
cos B, Heller = | o »oonw aulilcl L b e f

;-'.'.t_Ro We Xrapf . - v o~ 5 ar i i v v

“w Do Po Curran,. . -* < -5 my Yoot . .

b I A SO B M b S .

NP SR TER FEERD B A% LT, S A A N =
LA Bk SRR RN S A A S R e O A E o e T

€. 0 g AN R I . N - n
-fal-n.,: PN . um e o . - ek, L A
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Fune [W3E 61812 oM (18:2/288)

(NOTICE: - Aftcr filling out one of these forms as comsletely as possible for each dam in your district, return it at once to the

Conservation Commission, Albany.)

STATE OF NEW YORK
N
CONSERVATION COMMISSION E—
ALBANY ™
DAM REPORT

ZQQAM%W V")’rm“@u'/ 4 , 19122

DivisioN oF INLAND WATERS.

CONSERVATION COMMISSION,

GENTLEMEN:
I have the honor to make the following report in relation to the structure known

as the.o U enme~ Dam.

This dam is situated upon the..... Culbt of  EAaw

in the @@1’ of C'%f_ / -/ WW"- %MJ@” /Ivfd/ _.County,
about i from the Vlllaoe or City of .
(State distance) - N
- The distance.... &> _stream from the dam, to the A ., .&1‘,/- ‘6"'—’3*/
(Up'or d;wn) (Give name of nearest importart stream o of & bridge) v
is about ¢3o .

(State distance)

’ ConseiitrA £ acvert
The dam is now owned by H trmen, Pl asgoccatir- (S35 qC’(.r;..r..m..., I,
) yo 7o #8 yéOLS (Give name in tuiQonrbgva 7ar AgAts J :
i

and was built in or about the year.&g=. ..., and was extensively repaired or reconstructed

during the year....402p...... . .

As it now stands, the spillway portion of this dam is built of A

(State whether of masonry, concrete or timber)

(Suu whether of mamr) ro-\.r.tc. ané wr timber with or without rock fill)

and the other portions are built of ..

As nearly as I can learn, the character of the foundation bed under the spillway portion

. g
of the dam 1s¢ &/l..ﬂ-} and under the remaining portions such

foundation bed is M .

e LT A" TP e




.—w‘.J

The total length of thisdam is.....Z.® . _.feet. The spillway or waste-

feet long, and the crest of the spillway is

weir portion, is about 7 0'/7/ .........
about [ ,7// z fcet below the top of the dam.

The number, size and location of discharge pipes, waste pipes or gates which may be

used for drawing off the water from behind the dam, are as follows: ... .

State briefly, in the space below, whether, in your judzment, this dam i3 in good condition, or bai coadition, describing particularly

any lcaks or cracks which you may have observed.)

Pl tins A edaitd, fup Dtrmnn
W %o"/u,é««.w %‘%M A f- W%A/

Ctorens  Helevn Ma;w/bm%

Reported by W 5/;3 %/ar ‘
% %/ Signatwee)  / 2: . '

20/ i oz A Zrtren 2oe

(Address —Sirect ant number, P. O, Bax or R. P, D, route)

Mazﬂﬁ})n ) A
e (éss OTHER SIDE)




®

(In the space befow, make one sketch shewing the form a:x;i dimensious of a cross scetion through the spiliway or waste-weir of this
dam, and a second sketch showing the same information for a cross section through the other portion of the dam, Show par-
ticularly thc greatest height of the dam above the stream bed, its thickness at the top, and thiekness at the bottom, as ncarly as

you can Jearn.) IR
e S X S i —m e —— —— —— —— .
Ordinary Sl3ige ~é | ° e al
WA Ful Pord T Bents Planked
\
['. onholh Jiaes .
a3 3 .
a|l @ u -
Areast Seam “ %) o =
2:3 “
o
o L 14 7 YR Tr - 7
g% x TZ . f‘\ E’ﬁ )’Ius/h'l, Amoron
q ' Coarge Gravel/ |. \\' &7 - gf N
. 1 _ RV Y srls | A | | $Tone NI DU b g "ﬁy'rn‘.'_'. of wihier of
-
N Seale 7= I' R
g x|
R 3
N ™ "
’ M
. . !
’loaf: p IJI norlt _ : Geyt Jaund 2 are Cloted by VETiAl SHop Flanks or #eceotes
. 7‘_ w' s ) ‘ Sy Have Horsizonlal/ Alash Boards allare 4
ol ’s’ ,.: resmoves Mhen mecersary beginding M"‘I rRe 2.

v 3

v ¥ % 6

« & e’ J eulh ' :
‘ 70" %" Tof‘a/.l‘p:l/r\mr ;

(In the space below, make a third sketch showing the general plan of the dam, and its approximate position in refationjto’buildings or

other conspicuous objects in the vicinity.
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ENVIRONMENTAL ASSESSMENT

WARNER DAM REPLACEMENT

CITY OF JAMESTOWN, NEW YORK

ERDMAN, ANTHONY, ASSOCIATES
April 1978
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PROJECT DESCRIPTION

Introduction

The purpose of an environmental assessment is to identify the effects of a
proposed action on the physical, economic, social, and ecological elements
of the study area. In this instance, the proposed action consists of
constructing a replacement for the existing Warner Dam. Through the joint
efforts of local, State, and Federa} officials, the need for evaluation of the
existing dam was established and a report entitled "Inspection and Analysis,
Warner Dam, Jamestown, N.Y." was prepared by Konski Engineers, dated
December 27, 1976. Based on the findings of that report, a decision was
made that replacement of the existing dam would be in the best interests of
the general public. The firm of Erdman, Anthony, Associates has been
retained by the New York State Department of Environmental Conservation
to furnish professional services for the detailed design and construction
supervision of the project. This environmental assessment is part of the
overall scope of services to be provided.

This assessment has been prepared concurrently with the preliminary design
efforts for the project. The extent and nature of the proposed facilities has
been essentially established. In recognition of this fact, the emphasis of the
assessment is directed towards specific impacts, rather than generalities. In
this manner, any mitigation measures to minimize adverse effects can be
realistically evaluated. .
The organization of this environmental assessment is that which would
normally be followed for an Environmental Impact Statement. Section I
provides the background information concerning the existing facilities and
proposed action. In Section Il, the general setting of the project is described
as it exists today. Section III defines the impacts of the proposed action.
Alternatives to the proposed action are enumerated in Section IV.
Irreversible or irretrievable commitments of resources required by the
proposed action are covered in Section V. Supporting materials are included
in the Appendix.




2.

3.

Studz Area

The site of the proposed action is located in Chautauqua County, within the
City of Jamestown, New York. The existing dam is located on the
Chadakoin River, approximately three miles downstream from Chautauqua
Lake. A general location map and site map have been included in the
Appendix of this assessment as Plates [ and Il respectively.

Existing Warner Dam Facilities

The existing structure is a concrete gravity dam which was constructed in
1919. The dam consists of four separate bays, each controlled by a 20 foot
span counterweighted tainter gate. Each tainter gate is raised and lowered
by manual cranking of a handwheel. An open steel decking walkway allows
access to the gate operators.

Due to its age and physical deterioration, the existing facility is approaching
the end of its useful lifespan. The construction of the Washington Street
Bridge directly above the existing dam in the early 1960's has to some extent
aided in the deterioration process. The drainage and roadway salts from the
overhead bridge fall directly onto the dam . The corrosion of exposed steel
members has progressed to such an extent that holes are present through the
tainter gate skin and sections of structural members are entirely gone.
Extensive deterioration has also occurred to the exposed concrete surfaces,
resulting in areas of exposed reinforcement and deep failure cracking.

Downstream of the structure, the continuous flows over the dam have
created scour holes which go as deep as 4 feet below the bottom of the
existing dam apron. From information obtained by underwater inspection
during the Konski study, there are no evidences of stone riprap downstream
of the dam as originally specified on the construction plans of the existing
dam. Uncontrolled scour of this magnitude is considered to be a potential
threat to the safety of the dam.

Operation of the dam is currently under the direction of the City of
Jamestown, Board of Public Utilities. The Attorney Generals Office has
ruled that the State of New York must be considered as the current owner of
the dam.

=




4.

5.
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Functions of the Existing Dam

The primary function of the existing dam is to maintain the level of
Chautauqua Lake for recreational and fishery resources during low flow
periods of the year, while ensuring that minimum release objectives are met
for the Chadakoin River.

The magnitude of minimum flows for the Chadakoin River to satisfy water
quality management objectives, as determined by the Chautauqua County
Comprehensive Sewerage Study and subsequent studies by the NYSDEC, is
60 CFS for the summer-fall period and 40 CFS for the winter-spring season.
These flows were based on meeting State water quality standards in the
Chadakoin River, considering the effects of treated waste water discharges
from the South Chautauqua Lake Sewer District plant and the City of
Jamestown plant, .

Reference is made to Chapter V of the Comprehensive Water Resources
Plan for the Allegheny River Basin, as prepared by the NYSDEC for the
Allegheny River Basin Regional Water Resource Planning Board. This
document contains details on the development of the Chautauqua Lake-
Chadakoin River Regulation Plan, which is the current bas:s for operation of
Warner Dam. The Plan bases the regulation of Chadakoin River flows on
water quality management, recreation, power generation, and flood control
considerations. [t was determined in the regulation plan that the water
needs for the Jamestown municipal power plant could be satisfied by
maintenance of 60 CFS flow during the summer months.

According to the regulation plan, flood damage reduction benefits of the
controis on Chautauqua Lake have peen reduced in recent years due to

shoreline encroachments.

The Proposed Action

The proposed action includes construction of a new dam approximately 95
feet downstream of the existing structure. The construction is intended to
be a "replacement in kind" type of project. The new structure will be a
concrete gravity dam having the same structural elevations and hydraulic
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capacity as the existing dam. For economic reasons, the number of tainter
gates have been reduced from four to three, but the total clear span of the
gates remains at 30 feet (26'-8" per gate x 3 gates = 80'). The gates will be
operated by a system of cable drum hoists and electric motors.

Control of seepage under the dam and scour downstream of the dam will be
provided by steel sheet piling. In addition, steel sheeting will be used
upstream of the dam to provide for maintenance working areas.

If additional details of the proposed action are desired, the reader is
referenced to copies of the contract plans which are on file at the City of
Jamestown, Department of Public Works; Chautauqua County Department
of Public Works; and Chautauqua County Planning office.

The new dam has been located such that the Contractor may divert flows
to the south of the cofferdam area during construction. It is anticipated
that this will be the method of flow maintenance selected by the
Contractor. The diversion would consist of an excavated channel which
would carry all low flows plus storm discharges. A crossing of the diversion
channel by means of pipes or temporary bridging may be necessary,
depending on the contrators scheme for delivery of materials to the dam
site.

After completion of the new dam, the existing dam will be removed as
described under Section IlI-1A.
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II. ENVIRONMENTAL SETTING WITHOUT THE PROJECT

l. Physical Elements

A.

Geology and Soil

The Jamestown area lies in an uplands plateau region which is
characterized by the presence of deep glacial deposits. Bedrock
under the soils consists of nearly level-bedded shale, siltstone, and
fine grained sandstone of the Devonian Age (about 280 million years
old). Most of the soils on the plateau have developed from glacial
till, defined as the remains of rocks ground up by action of the
glaciers and deposited during the glacial retreat.

From a review of existing boring logs from projects immediately
adjacent to the dam site, bedrock is approximately 140 feet below
ground surface. Borings taken at the location of the proposed dam
found the first 15 feet below ground to be composed of miscellaneous
fill materials. Below the {ill, a very dense strata of sands and gravels
was encountered to a depth of 50 feet. Drilling logs from these test
holes have been included in the Appendix. The extreme density of
this lower strata is reflected by the blow count of the sampler
required for penetration, and is indicative of the tremendous
pressures exerted by the glaciers.

From field observations, the bed of the existing river channel consists
of relatively clean sands and gravels, without evidence of fine grained
river bottom sediments.

Topograph

The uplands plateau area in the vicinity of Jamestown features rolling
hills with rounded slopes. The river valley areas, such as that along
the Chadakoin River, are relatively flat and sloping in the direction
of the river flow.

el i i




C.

Water Resources

1))

(2)

Groundwater Resources

Groundwater is used extensively in the upper plateau region of
Chautauqua County as a source of water supply. There are
three basic types of deposits which can be identified as
follows:

a. Stream deposited beds of sands and gravels, with well
yields up to 700 GPM.

b.  Till and lake deposits, with yield of 1-10 GPM.
c. Bedrock, with yields up to 100 GPM.

The density and relative imperviousness of the strata found in
the 15-50 foot depth range would identify the local subsoils to
be of the till and lake deposits nature.

The general quality of the groundwater is good, as attested by
the extensive use of wells for water supply in the Jamestown
area. '

Surface Waters

The current classifications which have been assigned to
surface waters tributary to the project area are as follows.

Chautauqua Lake Class "A"
Chadakoin River,

from Chautauqua Lake
to Eighteenth Street  Class "C"

Chadakoin River,’
Downstream of
Eighteenth Street Class "D"




—_—

The site of the proposed construction would be within the
reach having a Class "D" rating. The best uses of class "A",
" "C", and "D" waters as defined in the New York State Codes,
Rules, and Regulations, Part 6, are as follows:

Class "A" Waters

Source of water supply for drinking, culinary or food pro-
cessing purposes and any other usages.

Class "C" Waters

Suitable for tishing and all other uses except as a source of
water supply for drinking, culinary or food processing purposes
and primary contact recreation.

Class "D" Waters

"These waters are suitable for secondary contact recreation,
but due to such natural conditions as intermittency of flow,
water conditions not conducive to propagation of game fishery
or stream bed conditions, the waters will not support the
propagation of fish."

The drainage area of the river at the site of the dam is
approximately 190 square miles. From records of the USGS
gauging station at Falconer, N.Y., from 1935 to 1976, the
following data is available on the Chadakoin River flows:

Average Discharge (1935-1976) = 343 CFS
Minimum Daily Recorded Flow,

Flow, Nov. 20, 1960 = 3.0CFS
Minimum Daily Flow 1973 = 30CFS
Minimum Daily Flow 1974 = 30 CFS
Minimum Daily Flow 1975 = 40 CFS
Minimum Daily Flow 1976 47 CFS
Maximum Peak Discharge,

March 5, 1976 = 2070 CFS




The above records indicate that the outflows for extreme
flooding occurrences such as the March 1976 flood are quite
low for a basin as large as the Chautauqua Lake Basin. This
: . reflects the effect of Chautauqua Lake storage and the lack of
‘ adequate conveyance capacity in the Chadakoin River.

R P O TG A P TR T
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2 ECONOMIC ELEMENTS

A. Land Use

The extent of land adjacent to the proposed dam which should be
viewed from a land use compatability standpoint would be bounded by
the old Erie Railway on the north, Main Street on the east, Harrison
Street on the south, and the Washington Street Bridge on the west.
Within this area, the land use north of the river consists of a
municipal parking lot and a formica countertop factory. Facilities
south of the river include a restaurant, sporting goods store, and a
lumber yard.

The localized area described above is situated in a general corridor of
industrial, commercial, and municipal land uses which parallel the
Chadakoin River between Main Street and Third Street. Major
features in this larger corridor include the railway, the Board of
Public Utilites power plant, and old commercial-industrial type
buildings being removed by the City of Jamestown Urban Renewal
agency.

B. -Employment

The existing Warner Dam provides employment in the sense that
personnel from the Municipal Power Plant are responsible for the
control and maintenance of the facility.

3. SOCIAL ELEMENTS b

A. Recreational

There are no recreational sites or activities currently in the vicinity
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